THE BELL SYSTEM 


echnica ournal 


DEVOTED TO THE SCIENTIFIC AND ENGINEERING 
ASPECTS OF ELECTRICAL COMMUNICATION 


ADVISORY BOARD 


P. A. GorMAN J. B. Fisk 
C. W. OWENS 


EDITORIAL COMMITTEE 
A. C. Dickigson, Chairman 
W. C. HirrinGer 
J. R. Pierce 
E. C. Reap 
Q. W. Wiest 
C. R. WILLIAMSON 


EDITORIAL STAFF 


G. E. ScHinpuer, JR., Editor J. T. Mysak, Production and Illustrations 


L. M. Coxe, Jr., Assistant Editor T. N. Porr, Circulation Manager 


INDEX 


VOLUME XLIII 
1964 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
NEW YORK 


Aa 
A. J. Br 
R. P. C 
W.E. 
K. E.G 


LIST OF ISSUES IN VOLUME XLIII 


No. 1, January (in two parts) 


No. 2, March 
No. 3, May 821-1154 
No. 4, July (in two parts) 
Part 1 (SD Cable System) 1155-1479 
No. 5, September (No. 1 ESS, in two parts) 
1831-2191 
2193-2609 
2611-3075 


Index to Volume XLII 


A 


ALPAK System for Nonnumerical Alge- 
bra on a Digital Computer — IT: Ra- 
tional Functions of Several Variables 
and Truncated Power Series with 
Rational-Function Coefficients (W.S. 
Brown, J. P. Hyde, B. A. Tague) 

795-804 

ALPAK System for Nonnumerical Alge- 
bra on a Digital Computer — IIT: 
Systems of Linear Equations and a 
Class of Side Relations (J. P. Hyde) 

1547-62 

Altenburg, C. J. 


biographical material 1461 


Design and Powering of Cable Ship 


“Long Lines’? 1435-59 
Alternating-Gradient Focusing and Re- 
lated Properties of Conventional Con- 
vergent Lens Focusing (S. E. Miller) 
1741-58 
Analysis of a Tubular Gas Lens (D. Mar- 
cuse, E. Miller) 1759-82 
Anderson, Richard R. 
biographical material 561 
Data Transmission over a Self-Con- 
tained Error Detection and Retrans- 
mission Channel 375-98 
Applications of a Theorem of Dubrovskii 
to the Periodic Responses of Nonlinear 
Systems (V. E. Benes, I. W. Sand- 
berg) 2855-72 
Armorless Cable Manufacture (B. W. 
Lerch, J. W. Phelps) SD submarine 
cable 1209-42 
Attituile Determination and Prediction of 
Spin-Stabilized Satellites (J. O. Cap- 
pellari, L. C. Thomas) 1657-1726 
Ault, Cyrus F. 
biographical material 2593 
No. 1 ESS Program Store 2097-2146 


4 


Au-n-Type GaAs Schottky Barrier and Its 
Varactor Application (D. Kahng) 
215-24 


Balde, John W. 
biographical material 320 
Deposition of Tantalum Films with an 
Open-Ended Vacuum System 127-42 
BALKING 45-89 
Barnard, R. D. 
biographical material 329, 3059 
On the Discrete Spectral Densities of 
Markov Pulse Trains 233-59 
On the Spectral Properties of Single- 
Sideband Angle-Modulated Signals 
2811-38 
Beck, A. C. 
Gas Mirture Lens Measurements 
1821-25 
Thermal Gas Lens Measurements 
1818-20 
Bene&, Vaclav E. 924 
Applications of a Theorem of Dubrovskii 
to Periodic Responses of Nonlinear 
Systems 2855-72 
biographical material 1811, 3059 
On the Properties of Nonlinear Integral 
Equations that Arise in the Theory of 
Dynamical Systems 2839-53 
Optimal Rearrangeable Multistage Con- 
necting Networks 1641-56 
Permutation Groups, Complexes, and 
Rearrangeable Connecting Networks 
1619-40 
Berreman, D. W. 
Gas Lens Using Unlike, Counter-Flow- 
ing Gases 1476-79 
Lens or Light Guide Using Convectively 
Distorted Thermal Gradients in Gases 
1469-75 


4 THE BELL SYSTEM TECHNICAL JOURNAL, 1964 


Biazzo, Martin R. 
biographical material 1811 
Technique for Measuring Small Optical 
Loss Using an Oscillating Spherical 
Mirror Interferometer 1563-79 
Biddulph, Rulon 
biographical material 2593 
Line, Trunk, Junctor, and Service Cir- 
cuits for No.1 ESS 2321-53 
Bishop, J. D. 
biographical material 1461 
Cable Power Facility 1339-66 
Bowker, Miles W. 
biographical material 1461 
Design of Armorless Ocean Cable 
1185-1208 
Brewer, S. Theodore 
biographical material 1461 
Repeaters and Equalizers for the SD 
Submarine Cable System 1243-73 
Brown, W. 8. 803 
ALPAK System for Nonnumerical Alge- 
bra on a Digital Computer — II: 
Rational Functions of Several Varia- 
bles and Truncated Power Series with 
Rational-F unction Coefficients 
795-804 
biographical material 817 
Budlong, Albert H. 
biographical material 2593 
Line, Trunk, Junctor, and Service Cir- 
cuits for No.1 ESS 2321-53 
Butler, John H. 
biographical material 1462 
Design and Powering of Cable Ship 
“Long Lines” 1435-59 


Cc 


CaBLE(s): SD, see SD Cable System 

Cable and Repeater Handling System 
(O. D. Grismore) 1373-94 

Cable Laying Facility (R. D. Ehrbar) 
SD submarine cable 1367-72 

Cable Payout System (R. W. Gretter) 
SD submarine cable 1395-1434 

Cable Power Facility (J. D. Bishop, 8. 
Mottel) SD submarine cable 

1339-66 


CaBLE SuHips 
Long Lines 1435-59 
Cagle, William B. 
biographical material 2593 
No. 1 ESS Logic Circuits and Their 
Application to the Design of the Cen- 
tral Control 2055-95 
Cappellari, James O. 
Attitude Determination of Prediction of 
Spin-Stabilized Satellites 1657-1726 
biographical material 1811 
Carbaugh, David H. 
biographical material 2594 
No. 1 ESS Call Processing 2483-2531 
Casterline, R. C. 
biographical material 2594 
Line, Trunk, Junctor, and Service Cir- 
cuits for No. 1 ESS 2321-53 
CENTRAL OFFICES 
simulation 965-1004 
Charschan, Sidney S. 
biographical material 329 
Deposition of Tantalum Films with an 
Open-Ended Vacuum System 127-42 
Chen, Fang-Shang 657 
biographical material 1149 
Comb-Type Slow-Wave Structure for 
TWM Applications 1035-66 
Chevalier, J. G. 
biographical material 2594 
No.1 ESS Circuit Packs and Connectors 
2441-56 
Circle Diagram for Optical Resonators 
(J. P. Gordon) 1826-27 
Circuits, logic 2055-95 
Circular Electric Wave Propagation in 
Periodic Structures (G. W. Luderer, 
H.-G. Unger) 755-83 
Claus, A. J. 884, 907 
Cope(s), CopING 
decoding 485-505 
Cohen, M. G. 

Detection of Weakly Modulated Light at 
Microwave Frequencies 3068-70 
Comb-Type Slow-Wave Structure for 

TWM Applications (F. 8. Chen) 
1035-66 
Comparison of Permanent Electrical Con- 
nections (G. W. Mills) 1067-1102 


INDEX 5 


ComPUTER(s) 
ALPAK system 785-804, 1547-62 
Condition for the £,,-Stability of Feedback 
Systems Containing a Single Time- 
Varying Nonlinear Element (1. W. 
Sandberg) 1815-17 
ConNEcCTING Networks 1641-1726 
Connections, electrical 1067-1102 
Connell, Joseph 
biographical material 2594 
No. 1 ESS Bus System 2021-54 
CoNnTROL Systems, response 911-26 
Cores, relay 2905-33 
CRYSTALS 
diperiodic groups 541-59 
Cutoff Frequencies of the Dielectrically 
Loaded Comb Structure as Used in 
Traveling-Wave Masers (R. W. De- 
Grasse, 8S. E. Harris, E. O. Schulz- 
DuBois) 437-84 


D 


Danielsen, Daniel 


biographical material 2594 


No. 1 ESS Switching Network Frames 


and Circuits 2221-53 
Darlineton, Sidney 907 
biographical material 561 
Demodulation of Wideband, Low-Power 
FM Signu!s 339-74 
D’Asaro, L. A. 
biographical material 329 
Gold-Epitaxial Silicon High-Frequency 
Diodes 225-82 
Dara TRANSMISSION, simulation 927-64 
Data Transmission over a Self-Contained 
Error Detection and Retransmission 
Channel (R. R. Anderson, F. E. 
Froehlich) 375-98 
Davey, James R. 
biographical material 3059 
Digital Data Signal Space Diagrams 
2973-83 
DeGrasse, Robert W. 
biographical material 561 
Cutoff Frequencies of the Dielectrically 
Loaded Comb Structure as Used in 
Traveling-Wave Masers 437-84 


Demodulation of Wideband, Low-Power 
FM Signals (S. Darlington) 339-74 
Deposition of Tantalum Films with an 
Open-Ended Vacuum System (J. W. 
Balde, 8.8. Charschan, J. J. Dineen) 
127-42 
Design and Powering of Cable Ship “‘Long 
Lines”’ (C. J. Altenburg, J. H. But- 
ler, R. J. McSweeney, L. E. Sutton) 
1435-59 
Design of Armorless Ocean Cable (M. W. 
Bowker, W. G. Nutt, R. M. Riley) 
SD submarine cable 1185-1208 
Design of Wideband Sampled-Data Fil- 
ters (R. M. Golden, J. F. Kaiser) 
1533-46 
Detection of Weakly Modulated Light at 
Microwave Frequencies (M. G. Cohen, 
E. 1. Gordon) 3068-70 
Dickinson, Frank R. 
biographical material 1462 
Repeaters and Equalizers for the SD 
Submarine Cable System 1243-73 
DiDomenico, M., Jr. 
biographical material 817 
Theory of Direct Transitions in Semi- 
conductors 805-16 
Digital Computer Simulation of a Four- 
Phase Data Transmission System 
(M. A. Rappeport) 927-64 
DierraL COMPUTERS 
ALPAK system 785-804, 1547-62 
Digital Data Signal Space Diagrams 
(J. R. Davey) 2973-83 
Digital Light Deflection (T. J. Nelson) 
821-45 
Digital Troposcatter Transmission and 
Modulation Theory (E. D. Sunde) 
143-214. 
Dineen, John J. 
biographical material 330 
Deposition of Tantalum Films with an 
Open-Ended Vacuum System 127-42 
D1opEs 
amplifier, parametric 1123-47 
gold-silicon 225-32 
Directional Control in Light-Wave Guid- 
ance (S. E. Miller) 1727-39 
Disk ELEcTRODE 1609-17 


6 THE BELL SYSTEM TECHNICAL JOURNAL, 1964 


Dougherty, H. J. 
biographical material 2594 
No. 1 ESS Master Control Center 
2283-2319 
Downing, Randall W. 1921 
biographical material 2595 
No. 1 ESS Maintenance Plan 1961- 
2019 
Drew, Glen G. 
No. 1 ESS Call Processing 2483-2531 
Dunlap, Kermit 8. 
biographical material 2595 
No. 1 ESS Switching Network Frames 
and Circuits 2221-53 


E 


Effectiveness of Error Control in Data 
Communication over the Switched 
Telephone Network (R. L. Townsend, 
R. N. Watts) 2611-38 

Ehrbar, R. D. 

biographical material 1462 
Cable Laying Facility 1367-72 
SD Submarine Cable System 1155-84 

80 Diperiodic Groups in Three Dimensions 
(E. A. Wood) 541-59 

Kisenhart, R. K. 

biographical material 2595 
No.1 ESS Circuit Packs and Connectors 
2441-56 

Electron Tubes for the SD Submarine 
Cable System (V. L. Holdaway, W. 
Van Haste, E. J. Walsh) 1311-38 

ELECTRONIC SWITCHING System, No. !* 

assembling 2457-81 
apparatus 2355-2431 

bus system 2021-54 

call store 2147-91 

central processor 1845-1922 
compiling 2457-81 

control, central 2055-95, 2283-2319 
equipment 2355-2431 

logie circuits 2055-95 
maintenance 1961-2019 
networks 2193-2253 
processor 1845-1922 


* For additional No. 1 ESS listings, see 
pp. 2607-2609 of September 1964 B.S.T.J. 


program store 2097-2146 
programming 1923-59 
testing 2575-92 
translations 2533-73 
EQUALIZERS 
SD Cable System 1243-73, 1275-1310 
EQUATIONS 
functional 1581-99 
integral 113-26, 2839 
Equivalence Relations among Spherical 
Mirror Optical Resonators (J. P. 
Gordon, H. Kogelnik) 2873-86 
Espinosa, G. P. 
biographical material 817 
Importance of Intrasublattice Magnetic 
Interactions and of Substitutional Ion 
Type in the Behavior of Substituted 
Yttrium Tron Garnets 565-623 
Error Derection 375-98 
Evaluation of Solar Cells by Means of 
Spectral Analysis (H. K. Gummel, 
F. M. Smits) 1103-21 
Existence of Eigenvalues of a Class of 
Integral Equations Arising in Laser 
Theory (D. J. Newman, 8S. P. Mor- 
gan) 113-26 
Experimental Study of Near-Field Cas- 
segrainian Antennas (D. C. Hogg, 
R.A. Semplak) 2677-2704 


F 


FM 339-74, 399-435 
2935-71 
FEEDBACK Systems, stability 1601-08, 
1815-17 
Feiner, Alexander 2253 
biographical material 
Ferreed 1-14 
No 1 ESS Switching Network Plan 
2193-2220 


330, 2596 


Ferguson, James G. 
biographical material 2596 
No. 1 ESS Apparatus and Equipment 
2355-2431 
Ferreed (A. Feiner) 1-14 
FERRITE SHEETS 2147-91 
ferrite 2147-91 
tantalum 127-42 


INDEX 7 


Fourter ANALysts 3009-57 
Foxhall, G. F. 
biographical material 1811 
Resistance of an Infinite Slab with a 
Disk Electrode 1609-17 
Fraser, John M. 
biographical material 1462 
SD Submarine Cable System 
Freimanis, Laimons 
biographical material 2596 
No.1 ESS Scanner, Signal Distributor, 
and Central Pulse Distributor 
2255-82 
Frequency-Domain Condition for the Sta- 
bility of Feedback Systems Containing 
a Single Time-Varying Nonlinear 
Element (1. W. Sandberg) 1601-08 
FREQUENCY MopuLation 339-74, 
399-435 


1155-84 


Froehlich, 2630 
biographical material 561 
Data Transmission over Self-Con- 

tained Error Detection and Retrans- 
mission Channel 375-98 

FUNCTIONAL EQuatTIONS 1581-99 

Funk, Dolive L. 
biographical material 2596 
Line, Trunk, Tunctor, and Service Cir- 

cuits for No. 1 ESS 2321-53 


G 


Gallaher, Lee E. 
biographical material 

No. 1 ESS Program Store 
GARNETS 

yttrium iron 565-623 
Gas Lens Using Unlike, Counter-Flowing 


2596 
2097-2146 


Gases (D. W. Berreman) 1476-79 

Gas Mixture Lens Measurements (A. C. 
Beck) 1821-25 

Gas Pumping in Continuously Operated 
Ion Lasers (FE. I. Gordon, E. F. 
Labuda) 1827-29 

Gay, R. R. 1366 

Geller, Seymour 

biographical material 817 
Importance of Intrasublattice Magnetic 
Interactions and of Subst?tutional Ion 


Type in the Behavior of Substituted 
Yttrium Iron Garnets 565-623 
Genke, Richard M. 
biographical material 2597 
No. 1 ESS Call Store — A 0.2-Megabit 
Ferrite Sheet Memory 2147-91 
Geyling, Franz T. 907 
biographical material 1149 
Perturbation Methods for Satellite Or 
bits 847-84 
Ghiron, H. 
biographical material 2597 
No. 1 ESS Call Processing 2483-2531 
Goeller, L. F., Jr. 
biographical material 2597 
Line, Trunk, Junctor, and Service 
Cirewits for No. 1 ESS 2321-53 
GOLD, in varactors 215-24 
Gold-Epitaxial Silicon High-Frequency 
Diodes (L. A. D’Asaro, D. Kahng) 
225-32 
Golden, Roger M. 
biographical material 
Design of Wideband 
Filters 1533-46 
Gordon, Eugene I. 
biographical material 562 
Detection of Weakly Modulated Light at 
Microwave Frequencies 3068-70 
Gas Pumping in Continuously Operated 
Ton Lasers 1827-29 
Optical Maser Oscillators and Noise 
507-39 


1811 
Sampled-Data 


Gordon, James P. 
biographical material 3059 
Circle Diagram for Optical Resonators 
1826-27 
Equivalence Relations among Spherical 
Mirror Optical Resonators 2873-86 
Grantges;, Richard F. 
biographical material 1149 
NEASIM: A_ General-Purpose Com- 
puter Simulation Program for Load- 
Loss Analysis of Multistage Central 
Office Switching Networks 965-1004 
Gray, J. R. 
biographical material 3060 
Using Digit Statistics to Word-Frame 
PCM Signals 2985-3007 


8 


Greenwood, T. Spencer 
biographical material 2597 
No. 1 ESS Program Store 2097-2146 
Gretter, R. W. 
biographical material 1463 
Cable Payout System 1395-1434 
Grismore, O. D. 
biographical material 1463 
Cable and Repeater Handling System 
‘1373-94 
Grutzner, W. FE. 
biographical material 2597 
No. 1 ESS Apparatus and Equipment 
2355-2431 
Guercio, Anthony M. 
biographical material 2597 
No.1 ESS Scanner, Signal Distributor, 
and Central Pulse Distributor 
2255-82 
Gummel, Hermann K. 
biographical material 1150 
Evaluation of Solar Cells by Means of 
Spectral Analysis 1103-21 


H 


Hamasaki, Joji 
biographical material 1150 
Theory of a Unilateral Parametric 
Amplifier Using Two Diodes 
1123-47 
Harding, Philip A. 
biographical material 2598 
No. 1 ESS Call Store — A 0.2-Megabit 
Ferrite Sheet Memory 2147-91 
Harr, J. A. 
biographical material 2598 
Organization of No. 1 ESS Central 
Processor 1845-1922 
Organization of the No. 1 ESS Stored 
Program 1923-59 
Harris, Stephen E. 
biographical material 562 
Cutoff Frequencies of the Dielectrically 
Loaded Comb Structure as Used in 
Traveling Wave Masers 437-84 
Haugk, G. 
biographical material 2598 
System Testing of the No. 1 Electronic 
Switching System 2575-92 


THE BELL SYSTEM TECHNICAL JOURNAL, 1964 


Hayward, W.S., Jr. 1003 
biégraphical material 2598 
No. 1 ESS Switching Network Plan 
2193-2220 
Hofmann, H. Robert 

biographical material 2598 

No. 1 ESS Switching Network Frames 
and Cireuits 2221-53 

Hogg, D.C. 

biographical material 3060 

Experimental Study of Near-Field Cas- 
segrainian Antennas 2677-2704 

Holdaway, V. Lyman 

biographical material 1463 

Electron Tubes for the SD Submarine 
Cable System 1311-38 

Hoover, Erna 8. 1921 

biographical material 2599 

No. 1 ESS Call Processing 2483-2531 

Organization of the No. 1 ESS Stored 
Program 1923-59 

Hussey, Luther W. 
biographical material 2599 
No. 1 ESS Bus System 2021-54 
Hyde, John P. 

ALPAK System for Nonnumerical Al- 
gebra on a Digital Computer — IT: 
Rational Functions of Several Vari- 
ables and Truncated Power Series 
with Rational-Function Coefficients 

795-804 

ALPAK System for Nonnumerical Al- 
gebra on a Digital Computer — IIT: 
Systems of Linear Equations and a 
Class of Side-Relations 1547-62 

biographical material 817, 1812 


I 


Imperfections in Active Transmission 
Lines (H. E. Rowe) 261-92 

Importance of Intrasublattice Magnetic 
Interactions and of Substitutional Ion 
Type in the Behavior of Substituted 
Yttrium Tron Garnets (G. P. Espin- 
osa, S. Geller, R. C. Sherwood, H. J. 
Williams) 565-623 

Improved Error-Bound for Gaussian 


Channels (A. D. Wyner) 3070-75 


INDEX 


INTEGRAL Equations 113-26, 2839 
INTERFEROMETRY 1563-79 
Intermodulation Distortion in Analog FM 
Troposcatter Systems 1). Sunde) 
399-435 
ISOLATOR 
maser, traveling-wave 


J 


Johansson, Sven G. 
biographical material 1464 
Manufacture of Rigid Repeaters and 
Ocean-Block Equalizers Si) subma- 
rine cable 1275-1310 


1005-33 


K 


Kahng, Dawon 
biographical material 330 
Au-n-Type GaAs Schottky Barrier and 
Its Varactor Application 215-24 
Gold-Epitaxial Silicon High-Frequency 
Diodes 225-32 
Kaiser, James F. 
biographical material 
Design of Wideband 
Filters 1533-46 
Keller, Arthur C. 
biographical material 330 
Recent Developments in Bell System 
Relays Particularly Sealed Con- 
tact and Miniature Relays 15-44 
Keister, William 
biographical material 2599 
No. 1 ESS: System Organization and 
Objectives 1831-44 
Kelley, R. A. 
biographical material 1464 
SD Submarine Cable System 1155-84 
Ketchledge, Raymond W. 2191, 2253 
biographical material 2599 
No. 1 ESS: System Organization and 
Objectives 1831-44 
No. 1 ESS Bus System 
Kinariwala, B. K. 253 
biographical material 1812 
Timing Errors in a Chain of Regenera- 
tive Repeaters, IIIT 1481-1504 


1812 
Sampled-Data 


2021-54 


Kleinman, David A. 
biographical material 1812 
Maser Rate Equations and Spiking 
1505-32 
Koehler, D.C. 
biographical material 2600 
No. 1 ESS Apparatus and Equipment 
2355-2431 
No. 1 ESS Program Store 2097-2146 
Kogelnik, Herwig 


biographical material 3060 


Equivalence Relations among Spherical 
Mirror Optical Resonators 
Matching of Optical Modes 


2873-86 
334-37 


L 


Labuda, E. F. 
Gas Pumping in Continuously Operated 
Ton Lasers 1827-29 
Lasers 1469-79 
gas 1759-82, 1818-25 
gas ion 1827-29 
theory 113-26 
waveguides 1783-1809 
LENs(es) 
gas 1469-79, 1759-82, 1818-25 
Luneberg 659-77, 679-96 
Lens or Light Guide Using Convectively 
Distorted Thermal Gradients in Gases 
(D. W. Berreman) 1469-75 
Lerch, Brooke W. 
Armorless Cable Manufacture 
biographical material 1464 
Lewinski, David A. 718 
biographical material 818 
New Objective for Message Circuit Noise 
719-40 
Lewis, John A. 
biographical material 1812, 3060 
Resistance of an Infinite Slab with a 
Disk Electrode 1609-17 
Two-Gyro, Gravity-Gradient Satellite 
Attitude Control System 2705-65 
Licgutr 
deflection 821-45 
detection 3068-70 
Line, Trunk, Junctor, and Service Cir- 
cuits for No. 1 ESS (R. Biddulph, 
A. H. Budlong, R. C. Casterline, 


1209-42 


THE BELL SYSTEM TECHNICAL JOURNAL, 1964 


ID. L. Funk, L. F. Goeller, Jr.) 
2321-53 
Linhart, Peter B. 
biographical material 331 
Overflow Traffic from a Trunk Group 
with Balking 45-89 
Logic Cireurts 
switching system, electronic 2055-95 
Long Lines (cable ship) 1435-59 
illus 1370 
plans opp. 1447 
Luderer, Gottfried W. 
biographical material 818 
Circular Electric Wave Propagation in 
Periodic Structures 755-83 
LUNEBERG LENS 
heating 659-77 
scattering 679-96 


M 


MeSweeney, Robert J. 
biographical material 1464 
Design and Powering of Cable Ship 
“Long Lines” 1435-59 
MacWilliams, Jessie 
biographical material 562 
Permutation Decoding of Systematic 
Codes 485-505 
Manufacture of Rigid Repeaters and 
Ocean-Block Equalizers, SD subma- 
rine cable (S. G. Johansson) 
1275-1310 
Mareatili, E. A. J. 753 
biographical material 1813, 3060 
Modes in a Sequence of Thick Astig- 
matic Lens-Like Focusers 2887-2904 
Marcuse, Dietrich 
Analysis of a Tubular Gas Lens 
1759-82 
biographical material 818, 1813 
Propagation of Light Rays through a 
Lens-Wavequide with Curved Axis 
741-53 
Markov Putses 233-59 
Martellotto, N. A. 
biographical material 2600 
Process III — Compiler-Assembler 
for No. 1 ESS 2457-81 


MASsER(s) 
spiking 1505-32 
traveling-wave 
comb 1035-66 
cutoff frequencies 437-84 
gain 625-58 
performance 
pulses 625-58 
Maser Rate Equations and Spiking (D. 
A. Kleinman) 1505-32 
Matching of Optical Modes 
nik) 334-37 
May, Harold F. 
biographical material 2600 
No.1 ESS Scanner, Signal Distributor, 
and Central Pulse Distributor 
2255-82 
Memories, ferrite sheet 2147-91 
Menne, Robert 8. 
biographical material 2601 
No. 1 ESS Logie Circuits and Their 
Application to the Design of the Cen- 
tral Controi 2055-95 
Methods of Orbit Refinement (R. B. Black- 
man) 885-909 


1005-33, 


(H. Kogel- 


Microwave Heating of a Luneberg Lens 


(S. P. Morgan) 659-77 
Miller, Stewart EF. 
Analysis of a Tubular Gas Lens 
1759-82 
biographical material 1813 
Directional Control in Light-Wave 
Guidance 1727-39 
Mills, Gordon W. 
biographical material 1150 
Comparison of Permanent Electrical 
Connections 1067-1102 
Mosite Rapio Service 2935-71 
Model for Mobile Radio Fading due 
to Building Reflections: Theoretical 
and Experimental Fading Waveform 
Power Spectra (J. F. Ossanna, Jr.) 
2935-71 
Modes in a Sequence of Thick Astigmatic 
Lens-Like Focusers (KH. A. J. Mar- 
catili) 2887-2904 
MopuLaTion 


frequency 339-74, 399-435 


INDEX 


theory 143-214 
pulse code 2985-3007 
Morgan, Samuel P. 
biographical material 331, 818 
Existence of Eigenvalues of a Class of 
Integral Equations Arising in Laser 
Theory 113-26 
Microwave Heating of a Luneberg Lens 
659-77 
Scattering Losses in a Large Luneberg 
Lens due to Random Dielectric In- 
homogeneities 679-96 
Morris, L. H. 
biographical material 1465 
SD Submarine Cable System 
Mottel, Samuel 
biographical material 1465 
Cable Power Facility 1339-66 
Mottram, Elliott T. 
biographical material 1465 
SD Submarine Cable System 
Muller, K. H. 2353 


1155-84 


1155-84 


N 


Nasell, Ingemar 
biographical material 818 
1962 Survey of Noise and Loss on Toll 
Connections 697-718 
NEASIM: A General-Purpose Computer 
Simulation Program for Load-Loss 
Analysis of Multistage Central Office 
Switching Networks (R. F. Grantges, 
N. R. Sinowitz) 965-1004 
Nelson, T. J. 
biographical material 1150 
Digital Light Deflection 821-45 
NETWORKS 
connecting 1641-1726 
ESS, No. 1 2193-2253 
New Objective for Message Circuit Noise 
(D. A. Lewinski) 719-40 
Newman, D. J. 
biographical material 331 
Existence of Eigenvalues of a Class of 
Integral Equations Arising in Laser 
Theory 113-26 
1962 Survey of Noise and Loss on Toll 
Connections (1. Nasell) 697-718 


NOISE 
objectives 719-46 
toll connections 697-718 
Note on a Signal Recovery Problem (1. W. 
Sandberg) 3065-67 
Nowak, J. S. 1921 
biographical material 2601 
No. 1 ESS Maintenance Plan 
1961-2019 
No. 1 ESS: System Organization and Ob- 
jectives (W. Keister, R. W. Ketch- 
ledge, H. E. Vaughan) 1831-44 
No. 1 ESS Apparatus and Equipment 
(J. G. Ferguson, W. E. Grutzner, 
Db. C. Koehler, R. S. Skinner, M. T. 
Skubiak, D. H. Wetherell) 
2355-2431 
No. 1 ESS Bus System (J. B. Connell, 
L. W. Hussey, R. W. Ketchledge) 
2021-54 
No. 1 ESS Call Store — A 0.2-Megabit 
Ferrite Sheet Memory (R. M. Genke, 
P. A. Harding, R. E. Staehler) 
2147-91 
70. 1 ESS Call Processing (D. H. Car- 
baugh, G. G. Drew, H. Ghiron, Mrs. 
8S. Hoover) 2483-2531 
No. 1 ESS Circuit Packs and Connectors 
(J. G. Chevalier, R. K. Eisenhart) 
2441-56 
70. 1 ESS Logie Cireuits and Their Ap- 
plication to the Design of the Central 
Control (W. B. Cagle, R. 8S. Menne. 
R.S. Skinner, R. E. Staehler, M. D. 
Underwood) 2055-95 
7o. 1 ESS Maintenance Plan (R. W. 
Downing, J. ©. Nowak, L. 8. Tuo- 
menoksa) 1961-2019 
7o. 1 ESS Master Control Center (H. J. 
Dougherty, H. Raag, P. G. Ridinger, 
A. A. Stockert) 2283-2319 
70. 1 ESS Program Store (C. F. Ault, 
L. Ek. Gallaher, T. S. Greenwood, D. 
C. Koehler) 2097-2146 
‘o. 1 ESS Scanner, Signal Distributor, 
and Central Pulse Distributor 
Freimanis, A. M. Guercio, H. F. 
May) 2255-82 
No.1 ESS Switching Network Frames and 


11 


12 


Circuits (D. Danielsen, K. 8. Dun- 
lap, H. R. Hofmann) 2221-538 
No. 1 ESS Switching Network Plan (A. 
Feiner, W. 8. Hayward) 2193-2220 
Nutt, Wendell G. 
biographical material 1465 
Design of Armorless Ocean Cable 


1185-1208 


O 


Ochring, H. 
biographical material 2601 
PROCESS III — Compiler-Assem- 
bler for No. 1 ESS 2457-81 
On the Discrete Spectral Densiiies of 
Markov Pulse Trains (Rh. D. Barn- 
ard) 233-59 
On the L2-Boundedness of Solutions of 
Nonlinear Functional Equations (1. 
W. Sandberg) 1581-99 
On the Properties of Nonlinear Integral 
Equations that Arise in the Theory of 
Dynamical Systems (V. 
I. W. Sandberg) 2840-53 
On the Properties of Some Systems that 
Distort: Signals — Sand- 
berg) 91-112 
On the Response of Nonlinear Control 
Systems to Periodic Input Signals 
(1. W. Sandberg) 911-26 
On the Spectral Properties of Single-Side- 
band Angle-Modulated Signals (R. 1D. 
Barnard) 2811-38 
Optical Maser Oscillators and Noise 1. 
Gordon) 507-39 
OpricaL RESONATORS 
Diagram 1826-27 
Optimal Rearrangeable Multistage Con- 
necting Networks (V. Benes) 


Benes, 


1641-56 
ORBITS - ‘ 
perturbations 847-84 
refinement 885-909 


Organization of No. 1 ESS Central Proces- 
sor (J. A. Harr, F. F. Taylor, W. 
Ulrich) 1845-1922 

Organization of the No. 1 ESS Stored Pro- 
gram (J. A. Harr, Mrs. E. 8. Hoover, 

R. B. Smith) 1923-59 


THE BELL SYSTEM TECHNICAL JOURNAL, 1964 


Optimum Reception of Binary Gaussian 
Signals (T. T. Kadota) 2767-2810 
OScILLATOR(s) 
masers, optical 507-39 
Ossanna, Joseph F., Jr. 
biographical material 3061 
Model for Mobile Radio Fading due to 
Buiiding Reflections: Theoretical and 
Experimental Fading Waveform Power 
Spectra 2935-71 
Overflow Traffic from a Trunk Group with 
Balking (P. B. Linbart) 45-89 


P 


Pantell, Riehard H. 
biographical material 819 
Theory of Direct Transitions in Semi- 
805-16 
PARAMETRIC AMPLIFIERS 
Paull, Marvin C. 
biographical material 2601 
PROCESS — Compiler-Assem- 
bler for No. 1 ESS 2457-81 
Permutation Decoding of Systematic 
Codes (J. MacWilliams) 485-505 
Permutation Groups, Complexes, and Re- 
arrangeable Connecting Networks (V. 
Benes) 1619-40 
Perturbation Methods for Satellite Orbits 
(F. T. Geyling) 847-84 
Pfahnl, A. 
Quantum Efficiency of the Green and 
Red Electroluminesccence of GaP 
333-37 


conductors 


1123-47 


Phelps, James W. 
Armorless Cable Manufacture 
biographical material 1466 
Process III — A Compiler-Assembler for 
No. 1 ESS (N. A. Martellotto, H. 
Ochring, M. C. Paull) 2457-81 
Protate Spheroidal Wave Functions, 
Fourier Analysis and Uncertainty — 


1209-42 


IV: Extensions to Many Dimensions; 
Generalized Prolate Spheroidal Fune- 
tions Slepian) 3009-57 


Propagation of Light Rays through a 
Lens-Waveguide with Curved 
(D. Marcuse) 


Axis 


741-53 


| 


INDEX 


Markov 233-59 

PutseE Cope MoputaTion 2985-3007 

Pulse Sharpening and Gain Saturation in 
Traveling-Wave Masers (E. O. Schulz- 
DuBois) 625-58 


Q 


Quantum Efficiency of the Green and Red 
Electroluminescence of GaP (A. 


Pfahnl) 333-37 


R 


Raag, Helmo 14 
biographical material 2601 
No. 1 ESS Master Control Center 
2283-2319 
Rack, A. J. 
biographical material 1813 
Technique for Measuring Small Optical 
Loss Using an Oscillating Spherical 
Mirror Interferometer 1563-79 
RADIOTELEPHONE SERVICE 2935-71 
Rappeport, Michael 
biographical material 1150 
Digital Computer Simulation of a Four- 
Phase Data Transmission System 
927-64 
Recent Developments in Bell System Re- 
lays — Particularly Sealed Contact 
and Miniature Relays (A. C. Keller) 
15-44 
REGENERATIVE REPEATERS, timing 
1481-1504 


% 


RELAYS 
miniature 15-44 
sealed 15-44 
wire-spring 2905-33 
REPEATER(s) 
regenerative, timing 1481-1504 
Repeaters and Equalizers for the SD Sub- 
marine Cable System (S. T. Brewer, 
F. R. Dickinson, C. A. von Roesgen) 
1243-73 
Resistance of an Infinite Slab with a Disk 
Electrode (G. F. Foxhall, J. A. Lewis) 
1609-17 
1826-27 


RESONATOR(s), optical 
Ridinger, Philip G. 
biographical material 2602 


* 


13 


No. 1 ESS Master Control Center 
2283-2319 
Riley, R. M. 


biographical material 1466 


Design of Armorless Ocean Cable 
1185-1208 


Robinson, G. S. 2629 
Rolund, R. W. 2191 
Romano, J. A. 2253 
Rounds, Philip W. 
biographical material 1466 
SD Submarine Cable System 1155-84 
Rowe, Harrison E. 
biographical material 331 
Imperfections in Active Transmission 
Lines 261-92 
Stability of Active Transmission Lines 
with Arbitrary Imperfections 
293-328 


SD CaBLE System 
design 1185-1208 
electron tubes 1311-38 
equalizers 1243-73, 1275-1310 
handling 1373-94 
laying 1367-72 
manufacture 1209-42 
payout 1395-1434 
repeaters 1243-73, 1275-1310 
SD Submarine Cable System (R. D. Ehr- 
bar, J. M. Fraser, R. A. Kelley, L. 
H. Morris, E. T. Mottram, P. W. 
Rounds) 1155-84 
Sandberg, Irwin W. 
biographical material 332, 1150, 1818, 
“Applications of a Dubrovskii 
to Periodic Respon#€s of Nonlinear 
Systems 2855-72 
Condition for the £&,-Stability of Feed- 
back Systems Containing a Single 
Time-Varuing Nonlinear Element 
1815-17 
Frequency-Domain Condition for the 
Stability of Feedback Systems Con- 
taining a Single Time-Varying Non- 
linear Element 1601-08 


Fd 


14 THE BELL SYSTEM TECHNICAL JOURNAL, 1964 


Note on a Signal Recovery Problem 
3065-67 
On the &2-Boundedness of Solutions of 
Nonlinear Functional Equations 
1581-99 
On the Properties of Nonlinear Integral 
Equations that Arise in the Theory of 
Dynamical Systems 2839-53 
On the Properties of Some Systems that 
Distort Signals —II 91-112 
On the Response of Nonlinear Control 
Systems to Periodic Input Signals 
911-26 
SATELLITES 
attitude control 
orbits 847-84 
Scattering Losses in a Large Luneberg 
Lens due to Random Dielectric In- 
homogeneities (S.P. Morgan) 679-96 
ScHorrKY BARRIER 215-24 
Schulz-DuBois, E. O. 1061 
biographical material 562, 819 
Cutoff Frequencies of the Dielectrically 
Loaded Comb Structure as Used in 
Traveling-Wave Masers 437-84 
Pulse Sharpening and Gain Saturation 
in Traveling-Wave Masers 625-58 
SEMICONDUCTORS 
resistance 1609-17 
transitions 805-16 
Semplak, R. A. 
biographical material 3061 
Experimental Study of Near-Field 
Cassegrainian Antennas 2677-2704 
Sherwood, Richard C. 
biographical material 819 
Importance of Intrasublattice Magnetic 
Interactions and of Substitutional Ion 
Type in the Behavior of Substituted 
Yttrium Tron Garnets 565-623 
Slepian, David 2795 
biographical material 3062 
Prolate Spheroidal Wave Functions, 
Fourier Analysis and Uncertainty —- 
IV: Extensions to Many Dimensions; 
Generalized Prolate Spheroidal Func- 
tions 3009-57 
SIGNAL(s), SIGNALING 
distortion 91-112 


2705-65 


FM 339-74 
recovery 3065-67 
word-framing 2985-3007 
Siticon diodes 225-32 
SIMULATION 
central offices 965-1004 
data transmission 927-64 
networks 2639-76 
switching systems 965-1004 
Simulation Study of Routing and Control 
in Communications Networks (J. H. 
Weber) 2639-76 
Sinowitz, Norman R. 
biographical material 1151 
NEASIM: A_ General-Purpose Com- 
puter Simulation Program for Load- 
Loss Analysis of Multistage Central 
Office Switching Networks 965-1004 
Skinner, Robert S. 


biographical material 2602 
No. 1 ESS Apparatus and Equipment : 
2355-2431 
No.1 ESS Logie Circuits and Their Ap- 
plication to the Design of the Central » 
Control 2055-95 


Skubiak, Michael T. 2456 
biographical material 2602 
No. 1 ESS Apparatus and Equipment 
2355-2431 
Slauson, W. C. 
biographical material 3061 
Substitution of Laminated Low-Carbon 
Steel for Silicon Steel in the Cores of 


Wire Spring Relays 2905-33 
Smith, Robert B. 1921 
biographical material 2602 


Organization of the No. 1 ESS Stored 
Program 1923-59 
Smits, Friedolf M. 
biographical material 1151 
Evaluation of Solar Cells by Means of 
Spectral Analysis 1103-21 
CELLs, evaluation 1103-21 
Stability of Active Transmission Lines 
uith Arbitrary Imperfections (H. E. 
Rowe) 293-328 
Staehler, Robert E. 2358 
biographical material 2602 


INDEX 


No. 1 ESS Call Store— A 0.2-Megabit 
Ferrite Sheet Memory 2147-91 
No.1 ESS Logic Circuits and Their Ap- 
plication to the Design of the Central 
Control 2055-95 
Stockert, A. A. 2191 
biographical material 2603 
Ne. 1 ESS Master Contre! Center 
2283-2319 
SuBMARINE Castes See SD Cable Sys- 
tem 
Substitution of Laminated Low-Carbon 
Steel for Silicon Steel in the Cores of 
Wire Spring Relays (W. C. Slauson) 
2905-33 
Sunde, Erling D. 
biographical material 332, 563 
Digital Troposcatter Transmission and 
Modulation Theory 143-214 
Intermodulation Distortion in Analog 
FM Troposcatter Systems 399-435 
Sutton, Laurus E., IIT 
biographical material 1466 
Design and Powering of Cable Ship 
“Long Lines”? 1435-59 
Svelto, Orazio 
biographical material 819 
Theory of Direct Transitions in Semi- 
conductors 805-16 
SWITCHING SYSTEMS 
electronic, see Electronic Switching 
System 
simulation 965-1004 
System Testing of the No. 1 Electronic 
Switching System (G. Haugk, 8. H. 
Tsiang, L. Zimmerman) 2575-92 


T 


Tabor, William J. 
biographical material 
Use of Wollaston Prisms for a High- 

Capacity Digital Light Deflector 
1153-54 


1151 


Tague, Berkley A. 

ALPAK System for Nonnumerical 
Algebra on a Digital Computer — IT: 
Rational Functions of Several Vari- 
ables and Truncated Power Series wtth 


Rational-Function Coefficients 
795-804 
biographical material 820 
Taylor, Frank F. 
biographical material 2603 
Organization of No. 1 ESS Central 
Processor 1845-1922 
TANTALUM 127-42 
Technique for Measuring Small Optical 
Loss Using an Oscillating Spherical 
Mirror Interferometer (M. R. Biazzo, 
A. J. Rack) 1563-79 
Test(s), TESTING 
ESS, No. 1 2575-92 
Theory of a Unilateral Parametric Ampli- 
fier Using Two Diodes (J. Hamasaki) 
1123-47 
Theory of Direct Transitions in Semicon- 
ductors (M. DiDomenico, Jr., R. H. 
Pantell, O. Svelto) 805-16 
Thermal Gas Lens Measurements (A. C. 
Beck) 1818-20 
TuHtn Fitms 
ferrite 2147-91 
tantalum 127-42 
Thomas, Lewis C. 
Attitude Determination and Prediction 
of Spin-Stabilized Satellites 
1657-1726 
biographical material 1814 
Timing Errors in a Chain of Regenerative 
Repeaters, IIT (B. K. Kinariwala) 
1481-1504 
Tou. 
loss 697-718 
noise 697-718 
Townsend, Richard L. 
biographical material 3062 
Effectiveness of Error Control in Data 
Communication over the Switched 
Telephone Network 2611-38 
TRAFFIC 
balking 45-89 
overflow 45-89 
Translations in the No. 1 Electronic 
Switching System (W. Ulrich, Mrs. 
H. M. Vellenzer) 2533-73 
TRANSMISSION 


15 


16 THE BELL SYSTEM TECHNICAL JOURNAL, 1964 


data 375-98 
tropospheric 143-214 
TRANSMISSION LINES. 
imperfections 261-328 
stability 293-328 
TrUNK(s), TRUNKING 
overflow 45-89 
Tsiang, S. H. 
biographical material 2603 
System Testing of the No. 1 Electronic 
Switching System 2575-92 
Tuomenoksa, Lee S. 2603 
biographical material 2603 
No. 1 ESS Maintenance Plan 
1961-2019 
Two-Gyro, Gravity-Gradient Satellite At- 
titude Control System (J. A. Lewis, 
Zajae) 2705-65 


U 


Ulrich, W. 
biographical material 2603 
Organization of No. 1 ESS Central 
Processor 1845-1922 
Translations in the No. 1 Electronic 
Switching System 2533-73 
Underwood, M. Dean 
biographical material 2604 
No. 1 ESS Logie Circuits and Their 
Application to the Design of the Cen- 
tral Control 2055-95 
Unger, Hans-Georg 
biographical material 820 
Circular Electric Wave Propagation in 
Periodic Structures 755-88 
Use of Wollaston Prisms for a High-Ca- 
pacity Digital Light Deflector (W. J. 
Tabor) 1153-54 
Using Digit Statistics to Word-Frame 
PCM Signals (J. R. Gray, J. W. 
Pan) 2985-3007 


Vv 


Van Haste, Wilbur 
biographical material 1467 
Electron Tubes for the SD Submarine 
Cable System 1311-38 
VaRactorRs 215-24 


Vaughan, H. Earle 2592 
biographical material 2604 
No. 1 ESS: System Organization and 
Objectives 1831-44 
Vellenzer, Hildegarde M. 
biographical material 2604 
Translations in the No. 1 Electronic 
Switching System 2533-73 
von Roesgen, Charles A. 
biographical material 1467 
Repeaters and Equalizers for the SD 
Submarine Cable System 1243-73 


W 


Walsh, Edward J. 
biographica! material 1467 
Electron Tubes for the SD Submarine 
Cable System 1311-38 
Watts, Robert N. 
biographical material 3061 
Effectiveness of Error Control in Data 
Communication over the Switched 
Telephone Network 2611-38 
WAVEGUIDES 
lasers 1783-1809 
Weber, Joseph H. 
biographical material 3062 
Simulation Study of Routing and Con- 
trol in Communications Networks 
2639-76 
Wetherell, D. H. 
biographical material 2604 
No. 1 ESS Apparatus and Equipment 
2355-2431 
Williams, H. J. 
biographical material 820 
Importance of Intrasublattice Magnetic 
Interactions and of Substitutional Ion 
Type in the Behavior of Substituted 
Yttrium Tron Garnets 565-623 
WrRE-SPRING RELAys 2905-33 
Wood, Elizabeth A. 
biographical material 563 
80 Diperiodic Groups in Three Dimen- 
sions 541-59 
Wyner, A. D. 
Improved Error-Bound for Gaussian 
Channels 3070-75 


INDEX 17 


Y Two-Gyro, Gravity-Gradient Satellite 
Attitude Control System 2705-65 
Zimmerman, L. 
Z biographical material 2604 
; System Testing of the No. 1 Electronic 
Zajac, E. E. Switching System 2575-92 


Yrrrium TRON GARNET 565-623 


biographical material 3063 


‘ 
} 


